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INtroduction : in recentyears zinc (fourth-mostmined materialon the Earth) hasgaineda Cycling Performances
significant attentionbecausat is wildly available,cheapand recyclable Moreover,it allows water 200
basedbatterieghat could competewith LIB without safetyissuesWith theincreasedn theimportance [PC=15Alg  wm  CI=01AWG| ) g |C=1oAK —
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A The MnO,-Zn cell with B2 binder (CMC) achievedhigher cell capacityof 166 mAh/g at 5C and 288
mAh/g at C/3 (insetdata)for 300cyclesthantherestof thecellsincluding PVdFE
A The50" voltageprofile displaysthe cell with CMC showingsmallercell overpotential

With respecto LIB, currentelectrodeprocessingor aqueoudatterysystemss basedon the useof A At 0.3C. theMnO, cathodewith CMC binderexhibitshigh capacityutilization of 88%.

fluorine-containing polymers, such as polyvinylidene difluoride (PVdBH which requirestoxic N-
methyt2-pyrrolidone(NMP) solvent Therefore PNNL investigatesariouswatersolublebindersfor EIS Measurement

Zn/MnO2 systemsto offers experimentalinsights into the developing fully sustainableand

environmentallybenignbindersthat affect batterylifetime, electrodefabrication,and the large-scale __ Pristine | _ Discharged __Charged
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A Smallerchargetransfer(R2) wasobservedor the cell with the aqueou$3?2 binder(CMC) beforeandafter
Bl 5 wt%Polyvinylidene fluorideRVdF NMP %#—L:ﬁ cyclingwhichindicateshatintercalationproces®f activeionstakesplaceat greaterease
0T A In thelow frequencyregion,the cell with B1 binder(PVdP) displayssteepeslope(Warburgline), which
B2 2. 5wt % Carboxymethytellulose(CMC) Water <?”> R=H or CH,COH implies slowerdiffusion nearthe surface
B3 2. 5wt%Alginicacid, sodium salt Water {&@[m SEM and inductively coupled plasma (ICP) Analysis
B4 2 wt% CMC Rolyvinyl alcohol (PVA)Y:1wt%) Water <%O$f7> +M
S, 1O A Similar cathode particle sizes and

distribution on the surfaces were
observed for all cathodesexcept B4
beforeandaftercycling.

Theoretical capacity=308mAh/g for-le

A EDX results show significant cathode
particle aggregatiorfor the cell with B4
pinderafterelectrodeslurry processing

A ICP resultssupportagueousbinderscan
pe stable in the electrolyte without
EDX dissolution

70% MnQ (EMD)}+ 20% Carbon + 10% Binder | cCathode Anode

Resultsand Discussion

ICP results: ppm

Various prescreening tests for different binders ICP test of B3 binder Sample |D# Dilute times
1M ZnS0O4 + Bl 10000 6.154 0 3.53

AWaterbasedbinders show high adhesion

— ability dueto hydroxyl and carboxymethyl 1M ZnSO4 + B3 Sy 6.227 0.002 3.63
i functional groupsleading stronghydrogen
bonding with compositions and current _
collector Summary and Perspective
AWettability test demonstrateshe order of A We observedvatersolublebinderCMC canbe stableandoffer desirableadhesiorat certainpH levels

hydrophilicity of electrode surfaceswith

differentbindersasB4> B2> B3> B1. A
. . . Electrochemicaldata also indicatesthat higher capacity utilization with lower cell overpotentialis
AAll the cathodeswith different binders J pacity P

seemvery stablein 1M ZnSQ4 over 6 achievedn thecellswith CMC binderversusthecellswith PVdFbindet

months A Our work suggeststhat the implementation of watersoluble binders can lead to substantial
1M ZnSQ(pH=4.41) Improvementdor efficientandcosteffectiveelectrodemanufacturingor agueousatterysystems

(3.5~5) withoutanydecomposition
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